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RO. Box 6820. Traverse CHy. Ml d9696 
1755 Bartow Street. Traverse City. Ml 49686 
Phone (231) 933-4041 
Fax (231) 933-4393 

August 4,2005 
Mr. Jos^h Quandt 
Zimmeiman, Kuhn, Darling, Boyd, Taylor & Quandt, P.L.C. 
412 South Union Street 
P.O. Box 987 
Traverse City, Michigan, 49685-0987 

Re: Prelimmary Design and Operation Proposal 
Rapid Iniiltration Basin System 
Cherry Blossom, LLC 
ISE Project #02061-57E 

Dear Mr. Quandt: 

I have undertaken review of Part 22 Rules related to Rapid Infiltration and developed a 
preiiminaty design and operations concept for a portion of the plant efifluent. The portion of the 
plant efHuent subject to fids analysis is the aggregate plant flow less the fraction related to spent 
brine losses and first flushes of the soak process. Flow data has been provided by Brian Smith of 
Cherry Blossom, LLC (CB). Chemical composition of various process eflQuents and spent brine 
is estimated fiom limited laboratory data acquired over the past several years. From these data, 
ISE has estiniated dilution volumes of well water (assuming no BOD and 20 mg/L Chloride) 
required such that mixing with the effluent will reduce the concentrations of permit-required 
monitoring parameters to levels below Rule 2222 criteria. 

These provided flows, concentration and dilution volume estimates are provided on the attached 
Table 1. The proposed operation of this dilution procedure requires plant management to 
physically separate brine-rich flow and direct diis flow to interim storage pending final 
disposition to a POTW, UIC Well disposal, or subsequent treatment and dilution. The lean plant 
effluent is proposed to be pumped to batching tanks provided by CB, where sufficient well water 
is added to attain the target effluent concentrations and to maintain necessary freeboard within 
tanks. Conductivity of the contained fluid will be monitored periodically to determine 
appropriate sampling time. 

Initial dilution volume estimates indicate that chloride concentrations iri the lean plant effluent 
will drive dilution water volume. Segregation of spent brine and its solutions from plant effluent 
should yield a nominal BOD5 concentration in aggregated lean plant effluent at approximately 
700 milligrams per liter (mg/L), ignoring the potential for aerobic degradation within piping and 
pump chambers prior to containing. Dilution of this wastewater to reduce chloride 
concentrations is expected to further reduce BOD to approximately 400 mg/L, based upon 
current estimates of waste character and flow data provided by CB. Additional dilution or 
aeration may be wananted prior to discharge. Aeration within the RIB system will occur as 
influent cascades over rip-rap and is exposed to the atmosphere. 
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Samples of the diluted, lean plant effluent will be acquired and analyzed for permit-required 
constituents as well as BODs and COD. Upon demonstration of attaining permit conditions, the 
dilute plant effluent will be pumped to an approved land application area within the pomit-
required application area as described below. If laboratory results indicate that further dilution is 
required, the dilution volume will be calculated from the batch laboratory results and 120% of 
the calculated dilution volume will be added prior to pumping to land application areas. 
Alternatively, additional analyses may be conducted and only 100% of the calculated dilution 
volume will be added. 

It is proposed to implement land application of the diluted lean plant effluent via rapid 
infiltration methods in basins. It is estimated that over 120 acres would be required for land 
application if irrigation methods were utilized. It is estimated that rapid infiltration basin (RIB) 
techniques will require approximately one (1) acre and will note required the extensive water 
distribution system that is attendant with spray irrigation. 

The preliminary design for the conceptual, interim RIB land application process is provided 
below: 

Preliminary Engineering Calculation 

Interim Rl Basin Proposal 

Darc/s Equation 
Q = (KxixAXn-1) K 1050gpd/ft2 

K 980gpd/fl2 
K SOOgpd/nz 
Kdesign SSgpd/fQ 
K design 7.Sft/clay 

unity 

0.33 

Cfllculaied by Nordlund Assodaies from Pump Test 
Caleulaiad fram Nordlund Associates Pump Test by ISE 
ISE Estimates from grain size analyses HS Report 
7%of800gpd/lt2 
oonveit gals to 113 

From Methods of Soil Analysis (Part 1) 

typical porosity (numerous souroes) 

Q/A 
Unit Plow Rate 

(7£x1)/0.33 22,Sft3/ft2*day 
16aGP0/fl2 

Segregated Plant Flow with Dilution Water 
(see notes on Dilution Cetculaiions tor Plant Flows) 

Minimum Application Area 76000 GPP 
168 GPP/(t2 

Design Application Area 
(allow for additional diluted flows) 

76000 gallons per day 
10160 cuft/d 

450 ft2 

900 ft2 

The design methodology is based upon EPA's Process Design Manual for Land Treatment of 
Municipal Wastewater, the EPA's Supplement on Rapid Infiltration/Overland Flow and 
applicable Part 22 Rules. As is observed in the dilution estimates and the use of safety factors in 
the above preliminary design, design criteria are very conservative given the proposed interim 
nature of this land application proposal. 
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The RIB concept is proposed as a multi-cellular system proposed to be located as shown on 
Figure 1, which is excerpted from the Hydrogeologjc Study (HS) Report The multi-cell RIB 
system is proposed for installation in an area well characterized by investigation. The RIB 
system is shown below. 

:rip.TW>:(1Xrt • •'-yJT-^rrr; 
•: • 's l \ 

'./•'v.'.. •. 
---QT 

V. ! \ 

• • . - • s .1 . V*.; 

• '.v 

::3-: 

ji: • 

•• •.A'-: 

; .I-:-. 

".iir: 

"•I:-. 
••..•I-.: 

— 

•• ..•r:.-. 
• we.-: 

• xt..i 

\ 
1 

•a.— m •_ 

D 

\ 

1 

\ 
•O 

Unit II 

\ 

a settung basin 
4S0sqft 

1 

t / 1 \ 

settung basin 
4S0sqft 

1 

t 

Proposed Initial Construction 

12 ft (lyp) 
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Rapid Infllration Basin 
900 sqft base area (below solum) 
4 feet depth (max.) 
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Loading Cycles 
3 da^ On (max) 
5 days Off (min) 

A 1,2.3 
B 4.5.6 
C SAIO 
D 11.12,13 
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Hie preliminary design above considers operation by altering loading and resting cycles on three 
(3) basins initidly. A forth basin is shown (as is a redundant RIB system) to be constructed if 
operational experience suggest it necessary. Final sizing of berms and inclusion of spill-over 
structures is required to address safe storage volumes (targeted as one day of loading with 18 
inches of ftee board) including the 3.2-mch 10-year, 24 hour storm event. 

Modeling of water table mounding using empirical methods has not been evaluated as yet. 
Figure 2 is excerpted from the HS Report and d^icts the hydrogeologic cross section inteipreted 
from borings advanced as part of the HS. With the depth to water table at or about 50 feet below 
grade and an apparent erosicnal unconformity on the surface of the lower clay layer, mounding 
phenomenon that may potentially occur is likely best determined flirough groundwater 
monitoring Ground water monitoring for evaluation of mounding and water quality is proposed 
below. Final design of the RIB system will include: 

• pump, piping and control system design 
• basin final sizing and grading plan 
• permitting and site restoration/stabilization plans 

Construction and operation will be undertaken in accordance with guidelines incorporated within 
the referenced EPA Process Design Manuals. An initial Irrigation Management Plan and 
Operations and Maintenance Plan will be drafted prior to operation, based upon RIB system final 

. design and in accordance with MDBQ/EPA guidance. Operational monitoring should include a 
> basin-flood infiltration pilot test to determine site-specific infiltration rates and any time-

dependant changes resulting from discharge. Discharge monitoring will be accomplished 
through batch-specific analyses. 

Ground water monitoring is proposed to evaluate trends in ground water elevations resulting 
from pumping and from infiltration and to document ground water quality prior to and during 
dischmge. The enclosed potentiometric surface maps are excerpted from the HS Study and it 
supplement. The location of the proposed RIB system and pilot test is such that monitoring 
wells MW-601, MW-602 and the background monitoring wells BKG-S and BKG-D are suitable 
for the evaluation proposed above. 

An additional monitoring well should be located to the east-northeast of the proposed RIB test 
area. This location will allow for evaluation of background water quality initially and perhaps 
mounding should it ever occur. Other monitoring wells installed as part of the HS will be 
monitored in accordance with MDEQ directives to be provided in the HS Report final approval 
letter which is pending. Water elevation measurements will be acquired to evaluate the long-
term affect (if any) upon aquifer groundwater levels by daily production of dilution water. The 
production well (see PW-1 on the enclosed figures) located within tihc Maintenance Building in 
intended to supply the plant supply and dilution water required for lean plant effluent. 
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It is believed that the above preliminazy design, operation and maintenance infoimation provided 
herein should be sufBcient to elicit appropriate comment from MDEQ prior to more detailed 
engineering development of the concq>t. Please call me if you or staff have any 
questions or comments regarding any aqject of this submittal. 

Respectfully, 
INLAND SEAS ENGINEERING, INC. 

Andrew Smits, P.E. 
Geological Engineer 

ml mmylmMitliitfmimnniiikiliu) indUktliaa-iwlin rib ;npoMMb tnlim pnynaiKntnlm rib pniMcaUac 



Arfla/Proosss 

PirriNo 
Trenifer Losses 
Wash/Spmy 

Efltuont 

SOAKAVASH 
Choiry Transfer 
SoekAiVaeliTanhEffluonI 
liVssfi/frpra/ 

^ EfnuHil Subtotel 

^ COLOR 
^ EfBuenl 

^ CONCENTRATOR 
^ EfOuent 

FINISHlNGfl'ACKAGING 
Waslt/Sptay 

TOTAL DAILY VALUES: 

Lean Plant Efltuent 

Efflusntat ChlofWe Dlllullon 

Table 1 
Dilliition Calculations for Plant Flows 

Chatty Bloasoin, LLC 
10160 Munio F^d 

WIlBemsburfl. Michigan 

Avsrage 
Volume/Day VoltmiefOay CLConc 

loall IL] 

1,800 
2.SS0 
4.450 

3.000 
7JJ00 
1.100 
11.300 

700 

3.0DO 

1.M0 

21,050 

1B,0S0 

32,796 

Averaga Averaps Number ol 
BOD Na* Lab Results 

[|ng/Ll (mg/LJ [tnolL] 

6,840 
10.070 
16,9(0 

11,400 
27.360 
4.180 

42.840 

2.880 

11,400 

6,080 

79,960 

68,690 

124,626 

228 

6,000 
690 
20 

20 

20 

1,342 

346 

ISO 

'OTES: 
NO = No Data 
BG = Assumed bacKoround values from wrell 
Shsding Indlceles enaiylfcal data reported by olher corisultanls 

lant discbaiges based on client pmvlded flow measuremonls 

1,090 

0 

9,284 

711 

393 

Sampling 
Dates 

93.5 

61.400 1.490 
MO 296.8 
0 20 

20 

20 

1 
13 

BG 

July & Sept. 2002 

Juite 5, 2002 
Jan. & Feb. 2002 

OC 

BG 

N8 

NS 

Volurrte for 
CI- DniuUon (pel) 

to 200 mg/L 

685 

volume far Volume for 
0OpDIBuifan(Bel) BOO Dillutlon (gal) Na+Dfllultan (gal) 

to 250 mg/L lo SCO nigfL to 120 mg/L 

97,040 
19,684 
-1,104 

115,619 

90 

-3,012 

-1,606 

111,786 

14,746 

15^10 

616,167 

-1.104 
615,063 

31,340 

-3,012 

-1,608 

666.795 

40,B2S 

5.271 

306,578 

-1.104 
304474 

15.319 

-3.012 

•1,606 

321,446 

-t184 

41250 
12923 
-1104 

63.078 

13176 

-3012 

-160S 

60,452 

19,193 

INLAND SEAS EHQINEERINIJ, INC. 
Page 1 of 1 



Exemptions 6, 9 applies to pages 7-8
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SOILS ARE DESCRIBED IN TKF FpLLQWWG OfiDEB; 
1) PropoiKonddassipiioraofpeiiclaslZAs 

beglntvv/ith ksaest percent by volume 
2) Oomlnont color olscH 
a> Dsretty orcanstatency If evoiuaied 
4) Vtosftra condllon of Mil 
B> Notewormy obraivaSons (VisualfOltactoryO 

B«amplo: SAND, nwtaun, some Sne groval. "Irooo cloy, brovm, 
medhjm dense, motf, palroleum odor. 

PARTICLE SIZE DISTRIBUTION 
eravBl; PorHdes of rodrsmollar than 3.0 inch end twgerlhQn 

oaoinch In dosnetei vi«h1t» 1iOilciw*ioa*>clMster« 

Cbotse: sjiincntoaTSlnch 
finet a7Sln<Si1oa20rnch 

Sond: PortidBeofrodtsriwnerewOiaOinchwidtafaBrlhan 
aoCB Inch in donetar, uflh lha (bllov/lna subeSvlflorK 

fnmtr 020Inch to 0.08 mch 
Mecftjm: oooincdi 10 0.02 Inch 
Hna: aOB Inch to 0003 Inch 

Sif: SoIsmollerltwICiClOairichinrflaiT^srtefShefflsnonpkslte 
or vety sUgrtiy plosHc, and Ihct eanlUb Ma or no 
drengm when dr dry. 

OtoonJcSft ASRwBhsuWdanierQmilccorTtonHolfyiuencathe 
sollpropedtaE. 

Oar. Sb88mo«ar1hanO«l3lnchlneJametar<hofcanbemadBlo 
exhibit pftsdicfly (pu»y rare propertied), caid tNsf e»#^ 
condoerctiearensthwhwalrdry. 

OrQonlcaoy. A day wflnsurtdont organic content to 
Influence niB sdi pnpertieL 

peoft AsoBooreposedpHmatliyofvegoWs'Bteueinvoitaus 
stages of decompotlHon usucfly on organie odor, Q 
done brown 1ottQCkcolor,osponoy consaerwy-and 
a feDthire R3r>gho4>om Sbrousto amorphous. 

PCN^ITT » CONstSU^cr • 
CoasB groined eoHs <mq|of ponicn rejoined on No. 200 sleveO Indude: 

1] aeon grovels 
2) Sflly or doyey gtarels 
a) Sl!ty,cldy«iy or gravely sands 

Condstency is rested occording to dorsdord penefroMon redsicnco. 

DaseipSveTerrTs 
Vbry Loose 
Loose 
Medium Oenw 
Dense 
Very Dense 

StandoKJPerialiaiion 
BesistaneBWaovB/Ft. 

oJ 
6-10 
11-30 
31-60 
Over SO 

Rne grosried sous (major oomon passing Nou 300 seve) Sidude: 
1) bsorgorjc and orgorte dill orvi days 
2) Gravely, sandy orsaty days 
ataoysytSis 

Corerstency is rated oocordlng to iheaiit<| strengm os indootod by 
ponotromator reodlngB. xno tost, or by WoAS tod. 

DeyalpjveTga 
VbrySofl 
Soft 
firm 
StHf 
VaiySilf; 
Herd 

MOtSTURE cpNOITIOM OF SOIL 
Dry: /tosetMS of molstvre. dusty, dry to the touch 
SMltf: Oompbulnovidbievator 
Web visible tree wctocieualiy son b below wotortobie 

PftOPQBTIQRAL DESCRIPTIONS fby «Qlunri»> 

-V 
Some; 
UWCK 
Trcce: 

3&S0% (Qnewdy.Scndy.&ity.Clr^reyJ 
20-36% 
10-20% 
1-10% 

COMMON ABOREVIATIONS COMMON SYMBOLS 

S8S =6pllt Barrel Sampler O099rv9dSGaHortean; 
KSA "Holtow Stem Augers 

t 

Pib =Phololonfea«Dn Detector 
KS =rx2'Kansas Sompisr inferred soil Hoitton: 

MS «2'x6'MaaQSomplsr 
PP sPockatPenetroineter 1 

sr =ShelbyTub8 BndofSdlBcrirtg: 
SA =Screer,edAogar 
SP eSoltaflPfobe 
1MW =rempo(aiy Monflor WaJ 

! 
i 

Observed Woter Table! 

I 
1 

CA.<;/NO 
PPOTCCTOg 

VAULT 
mSER 

CONCRETC 
SOtl SAMPLE 

BENrOMrTt 

OROUNP WATER 
SAUPLi 

ULTER PACK 
NATIVE soft. 

SCREEN 
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Traverse City231-933^041 
Ffushins 81(M87-0565 

BORING: SB-1A 

Williamsburg Receiving and Storage 
Winiamsbursi Michigan 

PREPARED FOR. 

Zimmerman, Kuhn. Darling. 
Boyd. Taylor and Quandt 
412 South Union Street 

Traverse Ct^, Michigan 49684 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE 8 
INTERVAL 

P)D READING 
(Ppm) DEPTH 

GRADE Grass 
MS 

SAND, fine, somo oroanie material, black, wet 

SAND, fine, some silt, trace gravel, brown, moist 

SAND, fine, some silt, brown, wet 

62% 

100% 

10 SAND, fine, trace silt, brown, moist to wet 

15 
SAND, fine, tight brown, moist 

20 

25 

30 

35 

SAND, fine, brown, moist 
E.O.B. 20 Feet 

DT = 1112" diameter. 4' dual tube sampler 

92% 

100% 

100% 

DT 

w 

: 'r 

•t * 

.. 1. 

*. 1 V 

• t 

•vt; 
1 

'••••X 

10. 

15 

20 

25 

30 

35. 

OrOring Conlractor; 

Manitou Tech Services 

Dn'llen 
Scott Zenner 

Drilling Method; 

Gee Probe AMS 9600 

•ate Drilled: 

. 7/812002 
Logged By: 

T.AdilChowdhurv 

l^lng Method; 

ASTM24a8 

Project#: 

239908410 

Sheet NUiitter; 

lofi 
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Traverse Cay231-93a404l 
nu8h3n981(Ha7-06S5 

BORING; S8'2A 

Winiamsburg Receiving and Storage 
Vfllliainsbuig, Michigan 

PREPARED FOR; 

Zirnnuinian, Kuhn, Darting, 
Boyd, Taylor and Quandt 
412 South Union Straet 

Traverse City. Michigan 49S84 

DEPTH son. DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL 

PIO REAOINC 
(PPffl) 

DEPTH 

5. 

15 

20 

25 

30 

35 

GRADE Grass 
MS 

SAND, medium fine, some cobbles, trace silt, iight 
brown, moist 

SAND, fine, trace silt light brown, moist 
SAND, fine, some cobbles, little coarse, brown, moist 
SAND, medium tine, trace sHt light brown, moist 

10 

S/WD, coarse, soma cobbles, iiaht brown, moist 

75% 

100% 

100% 

100% 

88% 

92% 

98% 

DT 

SAND, fine, some cobbles, light brown,^ moist 
E.O.B. 20 Feet 

DT s 11/2" rtiaitieter, 4' dual tuba sampler 

Si. 
..VA 

1 
vA 

•X. 
S 

10 

15. 

20. 

25. 

30 

35. 

Drilling Contractor; 

Uanhou Tech Sen^eee 

Driller; 

ScottZenner 

OrtUins Method; 
Geo Probe/WIS 9600 

Date Drilled: 

7/8aOQ2 
Logged By. 

T. Adil Chowdhurv 
Logging Method: 

ASTM2488 

Project#; 

239908410 

Sheet Number 

lofi 
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k 

Travetsfi City 231-933^041 
Flushing 81(Me7-05SS 

BORING: SB-3A 

Williamsburg Receiwng and Storage 
VUillianisbuTs. Mich^n 

PREPARED FOR: 

Zimmerman, Kuhn, Bailing, 
Boyd, Taylor and Quandt 
412 South Union Street 

Traverse Ctty, Mictiigan 49604 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

rypsa 
INTERVAL 

PIO READING 
(ppm) DEPTH 

10 

15 

20 

25 

30 

35 

GRADE Grass 
SAND, fine, trace gravel, brown, moist MS 

SAND, fine, some coarse, trace silt, brown, moist 
SAND, coarse, trace gravel, brown, moist 

SAND, fine, some coarse, dark brown, moist 

SAND, fine, some silt little course, brown, moist 
E.O.B. 20 Feet 

DT = 11/2" diameter, 4' dual tube sampler 

67% 

72% 

100% 

63% 

96% 

98% 

DT 

K-"' 

Vi' 
V'. 

tti 

i 

10 

15 

20 

25 

30 

35 

DrIUing Contractor: 

Manhou Tech Services 

Oriiler 

Scott Zenner 
Omiing Method: 

Geo Probe AMS 9600 

Date Oriled: 

7/8/2002 
togged By: 

T.AdilChowdhuty 

Logging Method: 

ASTM248S 

Project #; 

239908410 

Sheet Nu-mber 

lof.1 
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Traverse City 231-933-4041 
Flushing 81(M87-05S5 

&ORING-. sa-4A 

Williamsburg Recehnng and Storage 
VUiiiiamsburg, Michigan 

PREPARED FOR; 

Zimmerman, Kuhn, Darling, 
Boyd. Tajdor and Quandt 
412 South Union SUeet 

Traversa City, Michigan 48684 

t Da=TH SOIL DESCRIPTION AND COMM&NTS PERCENT 
RECOVERY 

SAMPLE 
' MErWOO 

rypEi 
INTERVAL 

PIDREADINS 
(ppm) 

DEPTH 

— 

GRADE Grass 

— 

— SAND, fine, trace gravel, some organics, some slit, 
brown, dry to moist 

MS • v' 
V 'A — 

— 
SAND, fine, trace sift llaht brown, moist 

65% — 

5 
67% 

5 ~ 

— 
SAND. fine, some slit brown moist 

— 

SAND. fine, some silt dark brown, moist 81% 
"" 10 SAND. fine. some. silt, liaht brown, moist i 10 ~ 

— 
SAND, fine, trace cobbles, some silt dark brown, moist 

92% 

i 

15 SAND, fine, trace slit, dark brown, dry to moist 
100% 

m 15 ^ 

SAND. fine, trace silt liaht brown, moist 
100% 

— 100% .i' 
— 

20 SAND. fine, trace silt dark brown, moist 100% 20 ~ 

— E.O.B.20Feet 

~ 25 25 ~ 

30 30 "" 

— — 
-— 

—- — 

~ 35 1 3T = 11/2" diameter. 4* dual tube sampler 35 ~ 

Drilling Contractor; Driller I 3rilllng Method; 3aie Drilled: 
Manitou Tech Services Scott Zonncr Geo Probe AMS 9600 7/8/2002 

Logged By: Logging Method: Project#: 5 Sheet Number 
T. Adil Chowdhurv ASTM2488 2$9908>t10 lQf1 
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Travwse Ciiy 231-933-4041 
Rushing 810-487-0568 

BORING: 6B-8A 

Williamsburg Receiving and Storage 
WiUiamsburg, Michigan 

PREPARED POR; 

Zimmerman, Kuhn, Darling, 
Boyd, Taylor and Quandt 
412 South Union Street 

Traversa C'dy, Michigan 496654)987 

DEPTH soil. DESCRIPTION AND COMMENTS PERONT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL 

PID REAaNC 
ftipm) DEPTH 

10 

15 

20 

25 

30 

35 

GRADE Grass 
MS 

SAND, fine, trace silt brown, moist 

SAND, fine, some coarse, trace gravel, brown, moist 
SAND, fine, some organlcs, trace gravel, dai^ 
brown, moist 

71% 

78% 

78% 

100% 

100% 

100% 

DT 

SAND, fine, some silt, fialit brown, moist 
E.O.B.20feet 

DT s 11/2" diameter, A' dual tuba sampler 

'-.'Si s:\ 
'•'A 

I 

ilj. 

Vv 

10 

15 

20 

25 

30. 

35 

DriJIIng Contractor 

Manltou Tech Services 

Odllcr. 

Scott Zenner 

Drilling Method: 
Geo Probe AMS96DQ 

Date Drilled: 
imooz 

Logged By 

T./\dil Chowdhuiv 

Logging Method: 

ASTM2488 

Piojeotlh 

239908410 

Sheet Number 

lofi 
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FIGURES 

and 

TABLES 
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08/16^2002 

TABLE 1 
Soil Moisture Content and Apparent Soil Conductivity 

Soil Total Chloride and Leachate Potential Analytical Results 
W^illiamsburg Receiving & Storage 

ISE Project # 02399084-10E 

Boring and Depth, 
feet 

Conductivity 
mS/cm 

Moisture 
Content, 
weight % 

Dry Wright 
Conductlvify 

mS/cm-g 

Total 
, Chloride, 

mg/Kg 

Synthetic Preclptate Leaching 
Procedure (SPLP) 

Boring and Depth, 
feet 

Conductivity 
mS/cm 

Moisture 
Content, 
weight % 

Dry Wright 
Conductlvify 

mS/cm-g 

Total 
, Chloride, 

mg/Kg 
Chloride, 

tng/L 
Sodium, 
mg/L 

Phosphorus, 
mg/L 

SB1A 0-1 0.39 33.4% 1.4BE-02 197 6 9.68 0.11 
SB1A 1-2 0.10 18.4%. 2.46E-03 
SB1A2-3 0.10 8.3% 2.07E-03 
SB1A3-4 0.18 7.1% 3.23E-03 
SB1A4-5 0.30 17.1% 5.98E-03 104 3 11.20 <0.05 

SB1A5-6 020 20.3% 4.40E-03 
SB1A6-7 026 12.4% 5.36E-03 117 
SB1A7-8 0.16 14.5% 3.49E-03 
SBlAS-g 0.15 14.6% 3.39E-03 
SB1A9-10 0.16 14.6% 3.59E.D3 
SB1A10-11 0.11 18.8% 2.71 E-03 
SB1A11-12 0.15 19.4% 3.38E.03 1 8.80 <0.05 

SB1A12-14 0.05 3.0% g.86E-04 31 1 427 <0.05 
SB1A14-16 0X4 2.9% 8.04E-04 
SB1A16-18 0.05 4.0% 9.77E.04 119 1 4.96 <0.05 
SB1A18-20 0.04 2.9% 8.09E-04 

SB2AG-1 0.08 4.0% 1.e4E-03 
SB2A1.2 0.03 2.7% 6.02E-04 
SB2A2-3 0.07 5.4% . 1.52E.03 
SB2A3-4 0.05 2.0% 9.94E-04 
SB2A4-5 0.07 2.4% 1.45E-03 

• SB2A6-e 0.04 2.2% 8.02E-04 22 1 529 <0.05 
SB2A8-7 0.11 Z.9% 2.27E-03 39 1 5.63 <0.05 
SB2A7-a 0.05 3.0% 1.08E.03 
SB2A 8-g 0.10 4.6% 2.02E-03 
SB2A9-10 0.07 4.5% 1.44E-03 
SB2A 10-11 0.07 1.9% .1,50E-03 
SB2A 11-12 0,04 2.6% B.03E-04 30 1 4.45 <0.05 

SB2A12-14 0.05 2.3% 1.02E-03 
SB2A14-16 0.06 3.3% 122E-03 
SB2A 16-18 0.07 3.1% 1.46E.03 30 1 4.13 <0.05 

SB2A 18-20 0.04 3.1% 8.63E-04 15 1 <1 3.63 <0.05 
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I 
I 
I 

Om&20Q2 

Boring and Depth, 
feet 

Conductivity 
mS/cm 

Moisture 
Content, 
weight % 

Dry Weight 
Conductivity, 

mS/cm-g 

Total 
Chloride, 
mgiKg 

Synthetic Preciptate Leaching 
Procedure (SPLP) 

Boring and Depth, 
feet 

Conductivity 
mS/cm 

Moisture 
Content, 
weight % 

Dry Weight 
Conductivity, 

mS/cm-g 

Total 
Chloride, 
mgiKg 

Chloride, 
mg/L 

Sodium, 
mg/L 

Phosphorus, 
mg/L 

SB3A0-1 0.02 1.0% 3.96E.04 

SB3A1-2 0.01 2.7% 2.01 E-04 

SB3A2-3 0.01 3.2% 1,99E-04 

SB3A3-4 0.02 2.4% 4/WE-04 

SB3A4^ 0.03 4.0% 6.31 E-04 

SB3A5-6 0.09 6.0% 1.90E.03 
SB3A6-7 0.09 6.0% 1.966-03 2 8.93 0.53 

SB3A7-8 0.05 2.5% 1.07E-03 63 
SB3AS-g 0.08 8.4% 1.81E-03 

SB3A9-10 0.11 7.2% 2.27E.03 
SB3A10-11 0.16 8.8% 3.37E-03 98 2 6.05 <0.05 

SB3A11-12 0.04 8.3% 8.32E-04 30 1 5,33 0.06 

SB3A12-14 0.05 3.0% 1.01 E-03 
SB3A14-16 0.05 2.8% 1.06E-03 
SB3A16-18 0.13 3.7% 2.6SE.03 115 1 4.91 <0,05 

SB3A18-20 0.07 2.6% 1.39E-03 77 1 3.48 <0.05 

SB4A0-1 0.29 2.4% 5.6aE-03 23 1 5.94 0.11 

SB4A1-2 0.05 3.7% 1.01 E-03 
SB4A2-3 0.04 3.8% 8.2SE-04 
SB4A3-4 0.00 4.6% 1.86E-03 
SB4A4-5 0.05 2.3% 9.42E-04 
SB4A5-6 0.05 2.8% 1.00E-03 
SB4A6-7 0.05 4.4% 1.02E-03 
SB4A7-8 0.08 3.6% 1.63E-03 
SB4A8-9 0.08 2.9% 1.18E-03 
SB4A9-10 0J}6 5.0% 1.25E-03 
SB4A10-11 • 0.10 . 6.4% 2.03E-03 • 
SB4A11-12 0.06 7.1% 1.26E-03 41 1 6.33 0.51 

SB4A12-13 0.11 3.9% 2.29E-03 
SB4A13-14 0.05 5.0% 1.03E-03 
SB4A14-15 0.19 2.5% 3.73E-03 32 1 5.15 <0.05 

SB4A15-16 0.12 3.4% 2.50E-03 
SB4A 16-17 0.0S 4.9% 1.19E-03 
SB4A 17-18 0.03 4.3% 5.89E-04 
SB4A18-19 0.019 . 4.3% 3.76E-04 25 <1 4.95 0.40 

SB4A19-20 0.04 1 4.4% 8.39E-04 86 < 1 5.13 0.05 

.««t Mm ffrtw CMfSIMCCDINn INT 
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1 .. 

Boring and Deptii, 
feet 

Conductivity, 
mS/cm 

Moisture 
Content, 
weight % 

Dry Weight 
Conductivify, 

mS / cm-g 

Total 
Chloride, 
mg/Kg 

Synthetic Preciptate Leaching 
Procedure (SPLP) 

Boring and Deptii, 
feet 

Conductivity, 
mS/cm 

Moisture 
Content, 
weight % 

Dry Weight 
Conductivify, 

mS / cm-g 

Total 
Chloride, 
mg/Kg 

Chloride. 
tngJ L 

Sodium, 
mg/L 

Phosphorus, 
mg/L 

SB5A0-1 0.09 5.1% 1.63E-03 

SB5A1-2 0.01 42% 2.08E-04 
SB3A2-3 0.020 3.0% 3.84E-04 

SB5A3-4 0.03 3.4% 5.92E-04 

SB5A4-5 0D1 2.8% 2.27E-04 22 1 6.20 0.06 

SB5A5-6 0.07 4.4% 1.43E-03 
SB5A6-7 0.08 3.1% 1.80E-03 72 1 5.79 <0.05 

SBSA7-a 0-06 7.6% 1.24E-03 
SBSA8-9 0.06 4.6% 1.23E-03 

SBSAd-IO 0.05 4.1% 1.04E.03 

SB5A10-11 0.01 3.3% 2.03E-04 76 1 6.01 <0.05 

SB5A11-12 0,10 2.8% 1J8E-03 25 1 5.62 0.11 

SB5A12-14 0.06 4.6% 1.38E-03 
SB5A14-16 0.04 6.9% 9.71 E-04 

SB5A16-18 0.01 6.6% 2.18E-04 71 1 6.12 0.59 

SB5A 18-20 0.07 7.0% 1.47E-03 65 1 5.04 0.59 
Part 201 Residenlial/Commerdai i Generic Cleanup 
Criteria (June 2000) 

Chloride 
5,000 

mg/kg 

Chloride 
250 

mg/L 

Sodium 
120 

mg/L 1 

Phosphorus 
•63 

mg/L 

19nsesrvr/Ctents\Menr:ulr.2:.K.T&QuandA0230S084-Wiinamsbur9 Kecolvlna and Storage\OalaU.abC>3ia&Enginee.'uia jds 

midNn vPdc CNRiNcctaiNn iNf •J 
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il TfBvetseCay23l-933-«04i 
Flashing 610^7-0555 

mr 
MW-eoi Pagnlofd 

WilUaAisburg Receiving and Storage LLC 
10150 Uunro Road 

Williamsburg. Ml 49890 

PRePARHOFOR: 

Wniamsburg Receiving and Storage LLC 
10180 Munro Road 

Wnrarasbutg,MM9690 

DEPTH SOIL OeSCRlPIION AND COMMENTS PERCEIfT 
RECOVERY 

SAMPLE 
METMOO 

TYPES 
INTERVAL BLOWCOUNT WSLLDIAORAM DEPTH 

GRADE Grass 

IS 

.20 

25 

.30 

Sand, fine, lighrt brown, moist 

Sand, siRy, daik brown, moist 

35 Sand, fine, light brown, moist 

OriBng CoRtfaaor 

E&GOrflb'ng 

j;] Logged By: 

JDH 

Casing Type: 

PVC 

Ofillen 
Bob Gerbera 

Logging Method: 
ASm 02488 

Screen Type end Lengfh: 
PVC 5 ft 

95 

90 

95 

SBS 

SBS 

SBS 

DriiShg Method: 

«y.-HSA 

Development Method: 

Baiier 
Ground Beveiion: 

675.01 
Top of Casing Elavation: 

678J94 

8-1W0-41 

e-1&-2&^1 

18-24-43.50 

10 

15 

20 

25 

30 

35 

Date Drilled: 

10/17/03 

Proiect#: 

02533061 

Sheet Nuinlwn 
1ef3 
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»Ci^.231-S33-<«(}41 
581(Wa7-0S5S 

WELL* 
MW-SM Pago 2 of 3 

Williamsbui-s ReoeMng and Stocago LLC 
10190 Munro Road 

WHIiatnsbiirg, Ml 49690 

SOIL DESCRIPTION AND COHMdNTS 

.45' 

PERCENT 
RJEOQVERy 

Sand, fme, light brewn, moist 
Sand, fine, few oravel, liflht brown, moist 

^ndlifne.'tr'aCT gn^l. light brown, "mcfet' 

Sand, fino, trace silt, brown, wet 

Sand, fine to medium. Irace caarsB sand, light brown, wat 
Sand, fine to medium, trace silt, wet 

65 

ui_70 

lk.76 

40 

60 

100 

PREOARED FOR; 

Williamsburg Recalvlng and Storage LLC 
101SO Munro Road 

WllHansburg, Ml 49690 

SAMPLE 
METHOD 

SBS 

SBS 

TYPE* 
MTERVAL 

SBS 

filOIV COUNT WELL DIAGRAM DEPTH 

17-50 

5-21-37-60 

19-12-21-60 

40 

45 

= m 55 

60 

65 

70 

l-.j 75 

&'Cohlrector 

L ESCPrillina 

OrSter 
Bob Gerbas 

DriaingMBlhod: 

4%" HSA 

OataDrSIed: 

lofijm 
JBy: 

JOH 

Lugging Metfiotf: 

ASTMD2488 

Davelopment Method: 
Bailor 

Project#: 

02633061 
Screen T^pe and Lenglh; 

PVCSft 
Ground Ration: 

67M1 
Top Of Casing Etevation: 

67&24 

Sheet Number. 
2 of 3 
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Traverse City 231-933^041 
nushjng31(H87-05S5 

WELL: 
MW-801 Page 3 of 3 

Willtefflsburg Rsceiving and Storage LLC 
10190 Munro Road 

WnUamsburg, Ml 46690 

PREPARED FOR: 

vraiiamabuig Rscsmng and Storage LLC 
10190 Munro Road 

Williamsburg, MJ 49690 

oEPm SOB. OESORIPTIOH ANI» COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METilOD 

TYPEA 
INTERVAL BLOW COUNT 

^ 18-32-43-50 

WELL DIAGRAM DEPTH 

Fine sand, trace mediuni. Bght brown, WBL ooareefiing upwajti 

80 

100 

80 

IZ 

85 

,90 

1-

1 9S 

100 

Sand, fine, trace medium, liflht brown, saturaied 80 

105 

110 

115 

Sand, fine, trace silt, light brown, saturated 60 
EOB@101' 

SBS 

SBS 

SBS 

SBS 

3-4-7-22 

24-38-54-50 

24-30-25-50 

80 

90 

95 

ICQ 

105 

110 

115 

Ddlling Conbador; 
E&BDiminn 

Drilled 
Bob Gerbens 

Oitaing Method; 

4%"HSA 

Data Drilled: 

10irt7/03 
Logged By; 

JDH 
Logging Method: 

ASTMD24BB 

Oevatopinent Method; Prpjsct#: 

Bailer 02E33061 
Cas-moTypa: 

PVC 

Soiesn Type and Length; 

PVCSft 

Ground Elevation;jTop of Casing Elevaiion: 

675.01 676.24 

Sheet Numiier: 

3 of 3 
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Traverse C% 231-933-4041 
FtusWhg 8HM87-f)oS5 

WEa: 
UW-602 Pago 1 of 3 

IMMiamcbtirg RecoiVing and Storage LLC 
10190 Munre Road 

Willlamsburs, Ml 49690 

PREPARED FOR: 

WilSamsbtirg ReceMng and Storage LLC 
10190 Monro Road 

yV/Uiamsburg,»i 49690 

DEPTH SOIL DESCRJPTIOK AND OOMWEWTS PHRCEurr 
R5CQVERY 

SAMPLE 
METHOD 

TYPE 4 
INTEmW. BLOWCOUMT VUEIL DIAGRAM DEPTH 

GRADE Grass 

10 

1H 

II-

iC 

iU 

20 

.25 

30 

35 

Sapd, rme, light brown 
Sill dark brown 
Sand, fine, jjght brown 

Sand, fine, Cght brown, moist 

05 

60 

60 

58 

SBS 

SBS 

SBS 

SBS 

17-15-41-50 

15-26-50 

15-30-50 

14-48-50 

10 

15 

20 

25 

30 

35 

Wiling Conlracton 
E&GDrliliiiq 

DriSar. 
Bob Geibeis 

Drilling Method: 

Ayr KSA 

DateDnHed: 

10/17/03 

J 
JDH 

Logging Mettwd: 

ASTMOZASS 

Develapmsnl Melhod: Project«: 

Bailw 02633061 
^sfrigType: 

I i 
Sersen Type and Lengih; 

PVCSft 

Ground Elevation: 

mxa 
Top of Castrig Bevation.-

661.19 

Sheel Number 

1of3 
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WEa: 
MW-B02 Paso 2 Of 3 

tT/Bverse C«y 231-933^041 
FluSliing 81CM37-0556 

WiUtanuburg Recehring and Storage LLC 
10190 Munre Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Slontge LLC 
10190 Munro Road 

Wirnamaburg. Ml 49600 

r I DEPTH SOIL DESCRKTIOM AMD COMMEHnS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPEfc 
INTERVAL BLOWCOUNT WELL DIAGRAM DEPTH 

SBS 
.40 

,45 

50 

567 

Sand, fine, fiflht brown, mobt 
Sand, fine, brown, moist 
Sand, fine, trace sift, light brown, moist 55 SBS 

Sand, fine, trace medium, l^ht brown, 
Sand, silty, wet 

65 

70 

75 

100 SBS 

Send, fine, trace medium, light lirown, wet, heave 

100 SBS 

17-50 

5-21.37-50 

18-12-21.50 

45 

50 

i 1 

1 I 

65 

70 

! „i 75 _ 

iConirector 

E * B DnDing 

CMIer 
Bob Berbers 

anang Mathod: 

4%-HSA 

OateOrilfed: 

I0n7/D3 
I By: 

JDH 
Logslng Meihod; 

ASTM 02488 
Development Method: Project 

Bailer 02633091 
I Type: 

PVC 

Screen Type and LensOx 

PVCSft 
Ground Elevation: 

677.89 
Top of Casing Elevation; 

681.19 

Sheet Number 

2of3 



Aug, 4. 2005 3:28PM ZIMMERMAN KUHN DARLING BOYD No. 0068 P. 27/32 

) 0^231-93^4041 
Flushing Sl0-<3'-0555 

iSiiir 
anV-602 Page 3 of 3 

Wniiainsburg RBCeiving and Storage LLC 
10190 Uunro Road 

VVnifaimsburg, M 49690 

PREPARED FOT 

Wiinamcburg RoeoMng and Storage LLC 
10190 Uunro Road 

Williamsburg, Ml 49690 

SOfLOESCRtPTlON AMD COMMEHTrS 

Sand, fine, trace medium, light brown, wet, heave 

80 Sand, fine to medhim. liflht brown, wot 

.. i 

l c. 
100 

IDS 

110 

115 

Sand, fine, light brown, wet, 

PERCENT 
RECOVERY 

100 

70 

95 

SAMPLE 
METHOD 

SBS 

SBS 

SBS 

TVPSi 
UTTERVAL BLOW COUNT WELL DIAGRAM 

18-44-27-33 

16-8-10-12 

20-49-37-50 

D6PTK 

80 

as 

90 

95 

100 

105 

110 

115 

iConiradtf: 
E&GDilUing 

Driller. 
Bob Gcrbars 

Drillns Method: 
41«" HSA 

Oala Drilled: 
lonwoa 

JOH 

Logging Method: 

ASTMD248S 

Development Method; 
Bailer 

Project#: 
02639061 

Type: 
i, PVC 

Screen Type and Length: 
PVCSft 

Ground EtevaVion: Top oi Casing Etevadm: 
677.89 681.19 

Sheet Number: 
Sof3 
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WELL; 

Trsvetse City 231-633-4041 
Flushing 810-487-05SS 

Background Monitor WcU 

Williamsburg Rscsiving and Storage LLC 
lOISOMumoRoad 

yVtlliamsbuig, Ml 49890 -

PREPARED FOR; 

WiiSamsburg Receiving and storage LLC 
10190 Munra Road 

Williamsburg, Ml 49890 

DEPTH SOIL DEfiCRIPriGN AND COMMENTS PSRCfiNT 
RECOVEaY 

SAMPLE 
METHOD 

TYPE* 
INTERVAL 

BLOW COUNT WELLDIASAAU OEPTK 

20 

.25 

30 

35 

GRADE Grass 

Sand, medium to course, trace gravel, brown, 
medium dense, moist 

Sand, medium to course, reddish brown, loose, moist 
Sand. meclIum."bEScl8yr radSsh brown, loose, moist' 

10 

15 

iBand."medrum to'oourse, trace'mll. trace clayr 
;ed(fish brewa toose, moist 
Sand, tine to m^u'm. 'Erowmr medium dinsB.lm'oS?" 

Sand, medium, brown, dense, moist 

Sand, medium, tan, medium dense, moist 

Sand, medium, tarLvery dense, mosit 

Sand, medium to course, tag very dense, moist 

60 

50 

75 

50 

76 

75 

75 

SO 

50 

50 

50 

30 

SBS 

SBS 

SfiS 

S88 

SBS 

SBS 

SBS 

SBS 

SBS 

SBS 

SBS 

SBS 

3,5.5.7 

4.7.5.5 

1.2.3.6 

6,12.1620 

9,20,26,27 

10,1821 

1124,37,41 

15,33,43 

17,35,48 

16,38,43 

20,66 

25,50 

I! 
I ! 
! i 

5 

10 

15 

20 

25 

30 

35 

OiBing Contrasto: 

ShepterOrflBiig 

Driller 

Randy Shaplor 
Driirng Method: 

414" H8A 

DateDrSled: 

5120/03 
Logged By: 

JTH 

Log^ng Method: 

ASTM2488 
Development Method: Pres'eae: 

Bailer 02633061-28 
Casing Type: 

2'ScbQdulo40PVC 

Screen Type and Length: 

2"PVC5n 
Ground Sevafion: 

682.4 
Top of Casing 0evaiiDn: 

5-664.68/0-6642 

Sheet Number: 

10F2 
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i 

Traverse Cly 231-QSMaci 
FluGhngeiO^er-OSSS 

wmr 
BacHground Monitor Well 

WflCamsbura Receiving and Storage LLC 
10190 Mimro Road 

Wailaniebuig, Ml 49690 

FREPAR£DFOR: 

Williamsburg Receiving and Storage LLC 
10190 Munio Road 

WIIGamsburg, M 49690 

DEPTH SOIL DESCRIPDCN AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL SLOW COUNT WEaOIAGftA.M DEPTH 

40 

I-
45 

.50 

Sand, course, acme flraveJ, very dense, mojst 

Sand, medium to course, very dense, moist 

JZ.5S 

60 

65 

Sand, coursMrace gravGl, very dense, moist 

Sand, course, seme graveij very dense, wgt 

70 

75 Trace Gravel 
EOB = 75fl 

30 

30 

20 

20 

SBS 

SBS 

SBS 

SBS 

SBS 

60,30 

17,41 

TT 

17,71 

33,56 

40 

I 45 

SO 

55 

60 

65 

70 

= 76 

DnTing Ccntracior: 
Shepler Drlillng 

Dn'ller; 
Randy Shepler 

Drilling Method: 
4*"HSA 

Date Drilled: 

5J20RI3 
Logged By; 

JTH 

Logging Method: 

ASTUMS 

Oavdopment Method: Prqject#: 
Bailer 02633061-25 

Casing Type: 
rpvc 

Screen Type and Length: 

2"PVCSft 

Ground Elevation; 
6624 

Top of Casing EtevaSon; 

6 - 68448/0.664.3 
Sheet Number 

20F2 
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